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Dentities, vlteoeltitQ and specific eofiduetane@s of 
vittdous tiuasiuy • lact ic miA* v%tsmu& hutsoiis * ascdzl&ic 
add and vitreous husiout - pyruvic acid aynt i^as hav# lioen 
faeaaured ae funetione of t^ipairatiuro atid concatitration. 
tha denaitiaa asa l»aat expiaiiiad t^ ttio noiiF>iinaat acrMtation 
of the %tm$ 
« a - b^Ct • M) - bg/Cr - Td> • feg/Ct - fd)^ 
i n ^t^eh at b^t b2f b^ and fd air# tha aa^iiricai paraisatara* 
ctiaraetofiatics of tha ayatoiai «9liiia j and T ara tha danaity 
and the abaoluto tdi^ [>ex'atttraf faepactivaly* Thaaa danaitiee 
tiava been found to dactaaso with inctaaaa in tha eoneantra* 
t ion of iactiCf aaeotbic m pftmie acida* 
Tha viaeoaitias hava baan foundi to daeraaaa alov^ly 
with an i n i t i a l inetaaaa in the eoi^antrationa of lact ic* 
aacoi^ie and pyruvic acids foiiostad by a tapid dectaaaa and 
o¥anttiaiiy baeominQ constant so apparant from tha last t^io 
cancantrations* 
Specific eonduetaneaa hava bean found to incraasa 
alowiy idth coneantratiottt avanttiaiiy approaching a eona^ 
tant vaiua as axpaeted* 
i.,M T ^„„i?,„^„^^,l,„j;,9,,i 
tim viUtemi^ bo4f of tho 0^# i s a lidt#i?ogiiit9u» ssisst 
iieumldi by t i l t jrotiiist ciliasry bo^y and the post@irior es|»-» 
eule of ttio lor^* I t mxvm to maintaiii the ocuJlar 8ltdpo» 
allows the l ight to wmeh tht totlna and th@ niitiriontd to 
diffll0® f ^ ^ thO titllBSf to&^f to thO 70tiAd» 
fho im^iialian vitrooti@ hieasftt i s a coimootivo tis@uo 
with an offanizotf $ti»ietijiro eontoiaii^ fi&rol>lastd» ool la* 
gon iibT&9 mm gtQuM st^stanoo o^ *m%xin* oonsi»tifi@ of 
@iieopoIy8d€Ch@£i<lo$« l»;rotoiiis and u&tiallf 9l|foop^teifi6« 
In ^itfoottd hoss^yift tho @u^opolys©eclmrido is hyslufotiie 
aei^^» Th® two tmQ% Ito^ttiynt ^ososaoloeuiat sos^nonts 
eoll@90fi a i^ hyaltttofii« ooid &m ptment i n varying oonoon* 
t ta t io f i i thxoi^hout tho ti®etio* 
fho ii^lo^^lair o^fahisation of thi@ tiosito eonsioto 
of an i h i o l ^ l o ptifmif mtw&tU of co l lage fit iros oni 
sooohiazy ao i ^ l o not^ ^osk of poiy^fiionio hyal^ronio acid 
f^loouloo • Any attaohi^iito that mf o i io t adai t to^y siro 
voiry isioskt h@w@vot» m i t i s i fol l kmmn tmm othoir ettidioo 
that tho 80iy|»lo oo^^nonto of vitfooue can ^ ireadily 6&m* 
s a t ^ fxoa tho oollagoitotio f ihtos simply fevy f i l t r o t i o n ot 
cofi t^i f i^st iof i • In thi® eoimoetivo t isout* hyaltixoiiie ooid 
iQmm an oxtonsivot random thtm ditaonoioftal iiot«>o]^» »hieh 
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ispa^ts th0 solution a high viseosit^ 4m to i t s highet 
s^loeuiay @@i§lit anij liighly mftm^twie mttwm • M ad^l-
tioA thott i@ a ifi^iJi p@r€@ntaQ@ of soluble pseteine* sosio 
of ^Meti airo iieeuliax to vitir^ous «Ml@t otheti ^m idontJk 
oal to plasQta • 
Vitfodin ie fotin^ in 4|£ to 9^ of I t s wtlghtt i@ a 
compios poiysaoehatid^ ttist osfmot be ooparato^ fmm i%, 
Xii pattieulaYt ttis 9lyeop;rot@iii8 eontalnif^ @ielic aeid airo 
i n imicii hi0hoir ooneonttations. 
T)^ low isoioouiar s^oiglit 8iib@taiioo@ at t al to pto&ont 
^%th eonsiat of &mm inot^anie ani ozganio coE^ o^unda suoh 
as sodiuaii pot&mimti caioinsit s^fn^aittsif eliiorid®, plioe-
phatOf atiiptiato and biea^bonato* 7Na oir^anio eots^wtif^ e are 
nitjro protoii i if aaino acids» lipids» itfosf uwit aoid» f l u * 
coatt or@atino» etaatiniitOt iaetic a^idt pyruvie aeid* 
eitirio acid and aaeorbie acid* 
Th© byaiu]i»»ni€ aoid s^ioeulo oonaiata of aitosnating 
units of D»9it^tironio aoi'd and $lHiestyi*D-@iucoeafsin@ (a* 
aeota!aido»a*dse8y*0-slttoos#) in glyoosidii^ i i f^laf o« 
•I n 
Piaaceliagidt Eepeatii^ Unit of Hyainj?onic Acid 
4 
Til© fiucoeasaiiiidle HfA&§@@ ar@ i n t l id I « - ^ 4 poei-
^6. tii0 giuensoiiicl&d linieaged as© | I. -*--^ 3* 
Time th@ tiyaltitonie acitf si^l^eiile €0fi@iet8 of ait@r* 
fiating liii@af&y aariraiig®^ isofviseeehsjrldt, l%& configu^atioti 
i s & mQ4®l @f ran^oniy kiiik©d eo i i * higl i iy soivateiS ani 
@itt@fi^ifi0 mm a latf© iM»i@etilaff (SdOiin wta piri»poe@(i • TI10 
ind iv idual iiol@eiii#d p£dl>al»iy Q@t entanfled with daeri eth@r 
to fojRs a eontinnotia ^v@t**diQ»iiai&nal n@t«a»tk« The mol@oii-
l&t freight df hyalasoriie a d d i n tha vitraaits ii@« ^ttwaan 
6I.CKW1 and 3,81,00Cr« Tii© length varlas ft&m 160 t© 3S0 nm 
(pdiyia^tising ^ f a e t ) . Tha tii^tiaat eancatitfation of hyaittro-
nie aeid iias fouiM i n ttia eat t ia* tim v iscosi ty dapofids on 
o 
^ a eoficentsatioii a i ^ sis# of tha Ityalufonio aeid diolaeuia • 
fha maia i ^ya io lo f iea l functions of hyaiuirofiic acid 
i n the vit£©ous htiaoiis ata divact ly ta ia tad to i t s phyaioo-> 
ohasieai propettia@t ^ i i a the functiona of vitraoua huBs^ur 
dapafid on tha sKiifphoiogy of hyaiiuroftie acid natwo^li isdthiii 
tha eoi iafan ft&mm^aU and tha intai»:hait@@ d i f fus ion of tha 
ojrfanic ai«l inotganie eosiponanta aevos® and wi th in the vit** 
iraoua hwao^ur* Tha intaschanga d i f fus ion i a f f o i y fli&pm^B on 
tha fo tsat ion of poiyanionie notwfk of hyaluronic ac id . 
Tha hyalafonie aeid eolutiona a^a tinatahla and can. 
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m^et a vsi^t ty of «of^itl0iis* uiHleife a wwim of i:twmmt» 
$il>l« f ^ t i « d l (OY sttuettitaa,) ehanget mnii9$%eA hf a tthavp 
i^««gite i l l ^iseoftity of tti@ eoluticm* th is iHi^omeiioii id 
t9fiaod as ^poiyii»ti«@tio» m i r i teosi i f tedueing sffeett 
t i i ieh ^an b^ ii^uetci t i t t ie r lay iiio omsyiMtio or noiwtiispm* 
id t i e a00ftti*^« Tlifi fioii<^#fitf®atio liyaituronie to id dofirsdin@ 
ai@Rt9 at# s^ae offsnie and inof^inic fod^i f ig em^mm^** 
The £oio of hi§h eoitooiitiatioiis of thes® rodueinf 
ooi^ HiitAds in vitrooui hii!30iir @liieti oaus® ir^o^#»$ibio do* 
polymarisatioii of hyalufonio @eid id f ^ t yot kmmt, I t i s 
a i l tti@ smte i^ iof tsnt to invostifsto tlie offset of oyeh 
eoispoimds on tdo i>liy@ito*oiisiaieai pmpmHm of vitrootss 
titis^ur spooisiiy ^ t f i i t i s stispootsd thet ths prosonoo of 
ttio &Bgta4e0i hysittfo^o aoid aay Ho me to tho ptosofiee of 
ttkoso soi^tmds* C^fiso^usAtiyt sttoh a study hm boon titidos^ 
takon it8iii@ iootiOf ssooirisie ond fiyvi^ie aeids as 8o@@ of 
tlio iopo^tsat agonts sffootiiig dsiioiyootiiatioii* 
6 
Pure and (iistllied quinollne (ftied«l) wa« used aa ttie 
ff©f0r@n«@ liquid let thd ealibjraUon of dilatosieter and vie* 
eoiseter* Laetie aeid (^y and 8dli«fft England) # ateoxbie 
aeid Q«fl*(Sardldiai)t and pfsmie aeid (Beeiitingtt Ingailieiait 
G^ ct^ n^ r) ware uaad fov tha preparation of diffarant eonean* 
trationa for vitraotta Iiiif30iir • iaetie aeidt vitraoita litnaoiir^  
aaeorbia aeid and vitraoua huntour « pyrtivia aeid ayetasist 
raapaetivaiy* Bansailtonitia ehXarida (Stsiitsariar^) vsrae uaed 
aa an antlliaetoriai preearwtiva. Potaasiusi ehiorida 0«a« 
(Sarat»hai) WQU uaad for th@ calibration and etemterdisation 
of the oon^etivity oeii and the detertaination of eeii eona'* 
tant* Sodit;^  hydroMldt {BtM)t eoditm carbonate Q»A# (Sara-
bhai)* aodii»s potassium tartrate (SDH) and eopper auiphate 
A .A* (D0I) were used for the preparation of eopper reagent 
in the ettimtion of proteins* Foiin»phenoi reagent vvaa 
used ae a eoiouring reagent* Triply glaea distilled crater 
was used for the various preparations and washings* Dialysis 
aaes (Sigsat il«S»A«) i^re used for the dialysis of vitreous 
hun^ ur* 
Preparation of Vitreous homooanate Samole 
Cattle oyea wore eollected frois slaughter house with-
in half an hour of the saerif ice of the animala and t^ ere 
iosediately dissected in the eold eondition* An ineision 
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tiei0@d£ to wtttidxsw %hw &^^mmm tmsmtm* hn t ^ a l o t i a l e«t 
was oi i l t ^ fou ih ^ & $«&ei^ 9 Wm l ^ e ai)^ i t s capsule wes@ 
jresdi^ ©!!* f ^ vltf&oiti m&y t^s ' t l i t f i p&#l0d eut and ent fte# 
f tos i t « sttaetii^tite* $i»9ei«l t&m ^m& taken ti& t x t l u ie ony 
©utraiM^tit tissitds. The tl t t^one tm^ wa@ @Ri8li@d eaxdfyllf 
i n ft p t tx i i l s l i ^ t l i tfl«tiil«4 i ^ t t t to f^aeve the t m ^ n t ^ 
t-i@«i^ «» t%m i t $!fSi pl@e««l on s Siieiin^ir fmuit l is i t l^st 
f i j , t®t paiMiit foir r e i ^v i i ^ fi^ttF* Titis fslsttnoiis mm ^ 
vitt@oii8 litic^ttt m^$ Ni»^ i9@nis@d fox $*10 siinttlti at a«OO0 
ypai witb tlio h^lp of f of Ion piston hofoogenisoY* f tio lioiao» 
fennto tniis onitaino^ WBB eem^trifU^O^ i n a tofsrifotatotf 
oontt i f i^o at IO«Od0 spi f&t alioift i ^ ciinutoo nt 4% to 
r ^ v o intoii i l i lo ooiJUgon patt ie iet . ttm t i i f t i iy vioootis 
s^ptimatent l i i | isi^ ol>tainoil #ltot' o i i i t t i f t^at iont \^iioti eem^ 
t i t i i t o the s o i ^ l o pat% of tfto vitsootis liui»»uv containingi 
siootlir mofo^loeuisr 'liyaliiionie BH4 amf ionr' oioioofjlar 
t ^ i f h t spociotf iia3 tfootouglily MBlym^ in tn t iliaitrel® 
08«« 8§aintt t j r ip i f itiofy^geil m^tmt f o t 18 lioari- oontlnuoiteiir 
wi.tli' iXiwm m»hiim^ &mh # hotn^ intotirai wltli oootftant 
ot i t t ing^ uniot ool^t so ^ s t t l ^ lem im-lmuiMW n^i f l i t coin-
To ^ 0 41aly$@d vit^ttoyt l:ioiRO§0nat«9 olitainitf i n titie 
preeecvative to cheek any liaettridi gzowth dr»i m^u stovea 
in eevQtel bottiee in dofiif^d queniitiei at S^^ C in e deep* 
fveeser. 
Each reagent bottle containine the vitreeui eample 
wae thaered one day l»efore the experioent* 
Preparation ef Stocie Seitttiene 
Oeeiooiar eoiutione of iaetiOf aaeorbie and pyruvie 
aeide @ere prepared a$ the etoelt eoiutione. Freeh soiutiona 
of erperioental eoneentratione were prepared hf diluting 
these etoelt eoiutione* These eoiutiont were added in desired 
eoneentrationt to the defrosted iritreoiie huaiour eelutione 
separately and vsere Itept at #2^c for 16 hours to oosplete the 
depolyoerisation or degradation i f any» after eihich their 
phyeiee«ehes3ieal propertiee were etudied with respoet to the 
control eolution (vitreous hts!iour^ ««»ter)« 
tefsperature Control 
The tseaetflre^^t of ^nsityt vitcoeity and specifie 
eot^etanee were made in a ^ersisostated bath of water in 
order to imintain a uniform tee^rature* The bath coneiste 
of an iosaeriion heater (250 y)i stirrer with a parastat regu-» 
latort a cheete and a contact thenim&eter TQL 4830 mv m o«03 
/V Un es 2 ^ V (QDR)« The check then^iaeter was S3*&*S« cal i -
brated (aensany) to study the change in the tee^terature upto 
0»I^ G« Such a change in tessperfttta^ was controlled by a 
9 
%9m)m&%uwm »%Mbil%%Y was f#yful. t o l»e j ^ 0*1^C« 
iiiniii»ii iiiiMi mimmmimmimimmmmmm i .• iiitiiiiiiiiirtwwiiiiMWfe' 
Dtnsiti@9 ^ero i&@aii]jr@^  toy tisiiii Q 4%^Wmtm of a 
fia«« tsuJUi of 4«4Sfi @l ea$^ €&t|f« witli a graittated 9t#3 of 
T«i em isngtli atii S m M§m%®t» fti@ etesi ef th@ dilate* 
is^ttr i^s f f a d ^ t ^ in 0«i lal divisient* nMeli eeiKll ^0 
.read tipto 0«CK0 mH, v&lvm&m 
f0 eaiiiitatt %li# m^^& mi th# «t®ii of tlit dii@toffl@t«t» 
ei@an ©nd dty diistn&itttir mt» »@lgli@d a.y^  liiidd ^ith pm& 
end difitiiidd ^ inoi i i^ and a^aiii nuifiitd* Tim diffttone* 
of tli#0o t ^ e ights gav@ tlio imigiit of qiuinoiino takoii* 
mm %im dlla^ssdtot mB» immmM in %\m tliofsiostatod istto^ 
i»a^ tad kopt tot iCKiS isA^mitoi m s^iiitsiii tuo ^oxs^i oqiii* 
iil»irl«mi» Tlie imm. aoniiens ^ i»m tmmi mtemnt of i{iiiiioiifto 
in the dildt^t@ir man mdo to ooinoido witli meh m^itk of ^ 
Q^mdnstod ftt^g lif ot)G]^ii^ tiio t^ipotatnro of ttit !»@tli* 0^19 
tho fatioi of tho effiount of ^inoiino to ito oaiotilated d^n* 
oitioft at tho tospootivo t^^^sstutes gave t te voimao of tHo 
dilati^attot at f^t# ooi^oipondin^ m^tm on ttio &t^* Tliiss 
t l i ^ 0 iaai^ « on tlio et«i 1^ tlio dilstosi©tof «^tt oaiil^tatod 
at t l^ oofzoftpondifif t^^mttiimd* flit olitof^od donsitios 
on ttio M%%® of tlio oaiil^iration ^ f o oo^istod «^tli tlioso of 
topottod vaittti*** Xt ^at found ttiet tho aoontaoy of donoi* 
t i t s sMasyfod m@ witliin ^ 0*41^* 
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im4e In tli# talilitat@<l iliiati>&i@t©f'* tti# kmmi aaotitit of 
vitireoii« t n ^ l t wat filled in tt^ e Silatos^t^t m^ iwsmtm^t 
in tilt tti0ii»stattd bdtte* TI^ «N@lti3io@ 0I th® sac^lte w%t& 
r@e#td@# afid th© ^emitim mem mmute^ m% tht #ip#rl(i^fitai 
t^m^mtmm in th@ satige JLO-3#€* 
Msaeutdi^ fitA Qf Vlgeniity 
iiiiMi miiiiii [innniiiii Biiijiiir imniiiiiiBiiMMii Mrmnuiii-iru'iniinn j t n n i m l i 
Ut^tloM© typ# viii£t^ @t©t ims m@4 fm ttit viscosity 
(neaoiitiiiMiits. It eentisti of thwm paraliei aendf vii* 
ar@e«ivifM|'» ^attirinf &nA BmKill&tf* tim mmill&tf ©so 
airit#s frem tti# ^i§ cimical fl«@8 Huilli #f ^updclty I2«0 i3i« 
tr^e ataeinrifif ats hi® ti$o Irall^ s A smA B .eilfiitiy btlo© the 
f&wmsr» ff^ fiditcini ^ait® *a* and 'to* ^n the liuib A and &« 
£'esi>a<stiv#lf ^^ t@ m ^ tm tmQwHf^ th# tiim df fall of the 
t#8t iicpi^* fh0 mti-^ivim s.wm fotms a 'II* i^th th® stasyir* 
i i^ atffi thfoufh 3 simll l»ull» 0. Ill l»#te@tii tht hulb® B an^ 
n^ mm% Hot a caplliasv of 4*i cm iength an^ Qml m& dia-
Q^tot* It has &#0fi 4ttl§fi@i ii!i eiieh 1 «ay that tht eentitt 
of gimirity of tht tmm totilb© A, B iRi e w«r© ©Uigiied v t r t i -
caliy to redtict th© #ff®ct of a€€#i®t®tion 4m to fmvity. 
The viscomotet wnB ^mli eioanotl stul iltied SIMI f iiie<l 
tilth mtr@ &m <li@tillt^ qiiliiolin@« Tho vi®€08)@ttt eontaln-
iit9 tho t@6t licpii ihoulfl he ®uffiti@iit mmw^h to airold any 
eiir htihhit intiodyecHS into th® mpiU&xf %m$ a^il© th® 
f idtictiai hulh A me f iiiod* Tht aidesiirls^ &wm. tiie kopt optAt 
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p&l 'i^s 3ti@ch®il.» m ttidt Iht . tdst l iqu id e ^ Im pr#t®#«t 
t l i foui^ t i l t d:imillairy am in t l ^ liulb A of tli« s i ts tnt i i^ 
airm* Kdw %im ^mQsm%m wte ei«imi»@d In a vt f t leal . p#8iti#it 
iA tfi© tli«fS[^et©t@i festli.« I t «a®. a i l i» i !^ te @ta!i<l feir sl^ut 
2a»$3 si i f i i i t^ to9fQm mtot4im tiie dstst m ti iat tii® t i i # f ^ i 
f ittetyati@ii i f i tli@ vin^Diiietet sli^al^ tm @liiisiistii« Tli@ 
taspie €^« tti@tt p i f t l i ^ $Ic»®If iiit@ th@ biail^ A ^th ttia help 
of vaeup&t a ^ ai i^» t# ®tai^ fer a f ^ s^iitttet* f l i t §l&m 
eetk and tlvg Vd«yp#t w^m^ wmam^ m th@t ttt# ii^ipld ehould 
f a i i ixm {mm ^i® iippdt f idneiai m i ^ *a* to %tm t&mx 
mBiek *h* and 1^@ t l ^ of' f s i i «se not@d @#v&sil t toet* the 
mmn of ih@ t t ^ €oi i^«^f i t t©adii^« at oscli tmpmt%tm% was 
4e%0S^m4* tim tiws of f a l l of tlio i lqu i i l ^3 i mmmm^A 
^ t l i a otofMssteli aetuirat© to 0«i s^oinl* 
Foia«ttill@'*6 ##i@tloii has t^ aon aaployaii i n oosputinf 
tiia ^iaooaitiaa fto» d ^ a i ^ and t i t i ^ of f a i l data* Aeeotd-
iii§ to thia aquationt viaooaitir n* ia givan i ^ 
ti e mfmS/B iv CD 
^asa ^ ia ^ a tiaistit of t l ^ ooiimi i n th# viaaoi^tari j » 
tha danaityi §» tlie aeealasation dua to gtairityi t t tha 
raditta of ^@ aapiiiairir of tHa viaeotaatart i t tlia iangtli a»d 
t f tha t i l© of f a i l of tfia t ta t i i t p i d of voiwaa v to f a i i 
n 
tliffiiigti the ca^ll iafy* Th# aboire eiipir#8@ioii (my fern wKittm 
as 
n « fpt (21 
^m^ $ » fDi^Z/i Jlv, a constant characta^iatic of tha 
¥i6eoset#7 f^ich t t ^ i n a ala^at in4©|ian^nt of taipatatiura* 
t i i i s viaeoiaattf eenatant Pt isaa caleulatad l^ y th@ abova 
eipfttiofi and ^aa found to toe 0»0039& coiitiato&ea par t#«ontf« 
Tlia ovarall aeetiraey of th© viacoaity aaaaiirimant waa ealeu* 
lataiS to 130 • UQ^* 
f lia vlaeoeity eaaauiretionta of the vitsooua aamplaa 
wewe mt^Q idt l i th@ Mlp of oalibratad viaeosaatar* A. fenosm 
amount of vi^aotta aacpla waa f i l i a d in tiia viaeoisatajr and 
tlio iriaoofflotof i^ ae clasped in tha ^©x»»atat@ci l»3th vast i -
oaiiy* ttm affiuji tiise of tuo l iquid wora reeoirded at tlia 
tassparatusra ranga iO»30^€* tlio oaan of st iaast tiso i d ^ i t i * 
oai taadlnis of t i s ^ of f a i l laaa uaed for ttia eaiouiation of 
viaooeitioa* 
i^aaiiraaianta of Spocific Gof^uctanea 
Tiia Syatronici tm4% diroct reading eon^otivity-@at@r 
CDICM) typo C303) was agployod for tli© s^aauratsanta of apeoi* 
f i e oonduetaneot i^ioli tiaa a oaaatirin® aceuraey of i»0^« Tha 
ayppiiad conductivity eai i tiaad oas FVC madt with apfitoxi-
laataiy unit eal i conatant in ^ i c h two piatinua olactrodaa 
w@x0 f i t t a d . The aiactrodoa mm® eoatad i^ith a thin f i i o 
13 
of p&t&aQivm ctiloarid® te dVoi<l polBtiZBtion* Btfot® ^aeuir-
inf the Bpmitic eenduetivity of th© eampl^^ th@ inetruffl^nt 
2t!Ki the e^ lJL «F@ire eaiibratdd* Th^  eali&^ation ei tli@ ift@« 
ts^^fit* til® £011 and tilt e@li c&fi@t^ nt w®m mm&ime4 tilth 
eiallir fa&jri«st@d eoiriiiiig glsss tuli® havli^ ^ # l@iiftfi atid 
tht n l^^ th t ^va l t i i t to that of th© eoil «m$ {»i#« Tho 
t$^i£@ii »£30unt of ®%&ti^tA solatioti wa® takon into tho giaeo 
tvto# anil sitspdiided In tho thoxis^ttatod tmWim then the eon-
duetlvity o#l.l. mo dippodi Into tho oolytlon In ouoh a way 
thot tho plotlntM oloetxodes eosplotelv dip Into tho oacoplo 
and iMd al t btd^lo xosmlho ottochod olthox to tho oloetirodoo 
oar Ifi tho f ioo® titbo* Tho x^^dlngo In tho ocalo of tho 
i^toir litto irooofidod bf sdjiistli^ tho coll conotoiit knob to 
oorrosportd ^ o toeotdod roadlngo g lv^ In tho otippll^ hook-
lot 3t ttmit oortoopomSli^ tospoiratutoo aftot tho ottalns^nt 
of thoriadi oqplllhsflus* At 30%* tho rooding mm found to 
bo I4«12 mimB at I .I eoll eonstant* 
V&x tho isoooiifoii^ nto of Qpmifie eonduotlvltloo of 
vlti^otto BBmpXmt tho oioan and dfy flaos titho i@o filled 
with tho roipli^od aii^imt of vltrooite ooaplo* Tho cl03n» 
driod conductivity ooll mm dli^ed Into tho solution and 
oloi^ ^od In tho tho^^otattd hath* Tho roadlngo @oro roootdod 
at tho doi l r^ toiiporatiifoo aftor tho attalm^nt of thotsal 
otiulllhslum* 
14 
£8tlE0tlo« ©f th© eeli;d&le proteins In the vitr@oa» 
Siiiipi© wer© i}ad# b&th in %M pims&ntQ ami BbBrniee of <liffeir-
#nt coneentrations ©f ustetfeic acid» Tho coficefitjatlofis of 
aacojpbie as id wlileh giv© tuxfeidity t© tl^e ¥itr@ou@ ©aoipl©, 
w#r© ©stisat©d Uf th© towry*s sothsd. Itm twubid eolut ion 
vsas ceRtslf i^ed f©r aboat 10 ntnut©© at SO0 n^ i , Tlie super-
f i t tsnt was ©ep®irat«r^ . by deeantaiioii, fo dlssoiv® th© prect* 
Pitat® I o i ©f 0#OiM sodiua liydroMid© wae ad<i® «^ Ih# 
pir©t©in9 wef© ©otiiasteil footfi i n th© precipi tate as welJt as 
i n the sup^rtidtant l i qu id as foiioisres 
Suitalbio aiiqu9t@ of p?ot@in Qoititioifi w®r0 d i lu ted 
to UQ s i with d i s t i l i ^ d rjator. To th i s sea© added f foehiy 
prepared copper reagent (prepared fey mining i n IsSO ra t i o 
of Q^W* w/v eopi^r sulphate i n l«c^ ®odiua potassium ta r -
t ra te and 2,Qf4 ®/v soditffl carfoonstt iiu 0, i t l sodiyra hydroMidd)* 
Af ter ificttbatiors at room t@ap#ratw?© for 10 aiftiit®© 0.5 ml 
©f i.OM Foi in phenol r©a9@«t M © added and th@ tuljo® w©!"© 
iri®tantly vortexed. Al&ssrljaiic® ©f the deveicpad biu® coi©ur 
i®s ©©asuted af ter 30 miniitee at 660 tm against a seagent 
blank i n a Baysch a«d i© ! * Spectr^oic 20 sp©etrophotOflj®ter» 
lb' 
Durini th# coiir®© ©f this stuay* the denstty, viseo* 
si%y o«^ specific coiMliictanc® of vitr©©ti® honoganat©® wof® 
{iie@$itir©<S ai fuiietlon© of t@^oratut# artd cotmrntt^Qtion Qf 
lactict @3€07Me and pftavie aside* Ihase biolofieaily 
ia]portant osfanie eomj^ timld are f)r@qii@ntiy found in i^e 
vitt0otis hmmux of th© ey® iit vavying concentration®, 
dspending upon 6po<:i08 and dietary intake* 
the il@nsities 0f vit3?©o%io Itir.^tii' aolutions coiitainif^ 
4iii&w®n% cencentratioas ©f lactiei aee©rl»ic an«l pytyvic 
©cidfi r©€ofd@^ at various tespsfsatiiire© (Tafeles i-S} w©r© 
ieast 0Qui3te® fit ted to the jion*liii@as" ©qwstioft, 
©tands fof ti"!© dsneity. T foi? the abuolat© tGrnprnstuto 
&» b | t i»2t ^3 and fd ar^ empirical par@0®t@£S» Th@ 
3P©i©vafit pajraajtQtjg sf© iit tmi in Tafeiea 4*6* Th© densities 
ate foufid to cleexeas® with iwcjceas© in th© eone@n%rati&n of 
th@00 a< i^d@« 
Tht videoftity of puts vit^rs^us hy^ujc i»s fotin^ t© 
b® twic© as 9£€St m that ©f wat@f, a l tho^h WA of mt©3r 
was pjr@s®rife in ttm vittmuB hmmim i^ich ©ets as a soft 
sponge, Tho viscosity of vitrosws l^ uaoyir doi^ ontge on the 
coii«®nti'atioi» of hyaluronic a«id and i t s leolociiia^ ©iz©^. 
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the vitt««ii$ ittiiisKiuv is liiohly ^iseeue tsih0n hyslttronic scid 
la psetsiii in poiynetis^ fomum The irit«o«lties of put® 
vitir«otift Itiisidttjr atiii that of eontxoi solution #^o«dod at 
^iffotont tsi^otaturos att @i¥^ in Tahio 7* This showod 
tho dseroaso in i ts viscosity on diiiition mWi mQtew* 
Tho iritrootts solutions v^ ion in6ttbat©<3 w i ^ Ocl^O.^^ 
pov l i t to Idotie mi4 oniS 0«l»l#lt^ pot l i t to ei pyruvic 
doi4 s 9i^^idl doetOGSo in thoi« aoaourod ^sisositios tsiofo 
ol»se3Pvod (Tatolos 0 and t K Tho dooxosso in irisoositios of 
thftso solutions ^@ qui to jmpi6 t^on th@ eoneontrations of 
thoso doids »oro inotoasod fsom l«€k2*Qi3^ pot l i t to of lde« 
t ie sold and l*6^«2a^l pot l i t to of pytuvie aeid* On 
futfthot inctoosin^ the ooneonttations ftos 4m(>*X2*Q!m pet 
l i t to of lactio acid and 3«@«19*8Q^ pot l i t to of pytuvie 
aoidf tho ^seoeitios sho»ed alcost eonstant valuos (Fi^s* 
1 and 2)* An intotosting point to note hoto is thatt ovon 
tl^ugh tho ptoton toloasii^ eaimoity (i«o«tho toduoing 
sttongth) of those acids ato diffotontt tho sac^ ttond ms 
ohsetyod with thoso acids in the ini t ia l t laiddlo aiKl last 
eonconttations* 
A sloi^  doctoasin@ ttond in the viscosities «roto also 
obsotvod €?ith tho ascothic acid in 0«4*0«8m^ pot ll^ro con^ 
conttation tar i^o {Hg* 3 and Tal^ lo 10), This indicatos that 
thoso acids in thoit in i t ia l conconttations causo alow do-
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Fig. 2. Viscosities versus concentrations for the 
Vitreous humour - Pyruvic acid. 
system 
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Fig. 3. Viscosities versus concentrations for the system 
Vitreous humour _ Ascorbic acid. 
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polyia&risation or <S6aggr@gation of en organised hyalittonle 
acid s»»ieculo« It ha0 boon duggeetod that tti@ aseorbic 
acid indticod dopolymorisation ia initiated by itm radicals 
whicb aro produced durii^ the couree of aiitostidotion of 
12 
ascorbic acid and that the hydrogen peroxide i s atoichio-
laetricaiiy produced, 
Autoy^ lfM^ J^^ <^ yi pf ^s^o^^e ^^ ^^  
0 
f 
HO - C - H 
I 
HO - C - H 
I 
H - C 
HO - C - H 
I 
ai20K 
t-Aeeorbic acid 
( i ) 
CXntorzscdiate] 
/.lonodehydro" 
aecorbie acid 
o 
I! 
0 «B C 
I 
0 » C 
I 
H -HO ••• C •• H 
CH2OH 
Dehydro L«A8Corbic acid 
Earlier it ^m& euggoatod by electron paraeiagnetic 
resonance i&PR) spoetroacopy that the oxidation of aacorbic 
acid to dehydro--ascorbie acid proeeede via free radical 
Biechaniem in rMeh a stonodehydroaecorbic acid ee en inter* 
nediate i@ produced 13 
The vitreous eolutiono becacie turbid tsAten inet^>ated 
31 
with I«a»Ji.6{!^ pQt ittr® of ao€Ojet»i@ aei<S« i t i i a @@U 
estaliiisheil faet that tho a<^iiio;i of aGOorbic add to tii@ 
eolutiofis eofitsiiiinQ hyalusonie aeid ffo@ul.ts in a tapidi dec-
roa,o in «.« vlscoBlty ot ««, «.l«Uo„l '»-". I t ha. boon 
suggested that th@ det^droaseosbie acid fossil aa a ffaauit 
of ©sidatiofi of aacDf^ie aeid i@ unatabla and the haif i i f e 
f ot the i£ffeiNir©i&ie @8idati@n of di-lEato>»9uionie aeid ia 
22 mitmtm * ^©7afor@i the iaetone iring of dahvdtoa©€os»* 
&ic aeid opana mp BM 9@ta o»idis@d to dl*&eto«^iiionie aeid* 
fhio pJTOdyct Is aiao iahil© and uuidosgoss elaavago with tha 
yitioat© psodt^stion of o»aiic aeid and thimonie acid* 
c&m 
H»0 
W 
0 l_ 
I 
0 a C 
I 
0 <8 C 
I 
H - e 
I 
Hw *•• G •"" if 
Q h^ydgQ t,*^eeoffeig 
• ^ 0 a C 
H - G - OK (3) \ ^ 
«0 - C - H 
\ m 
OrtgOH 
w *• C *• CM 
I 
HO •«• C •• U 
I 
Di»fe®to«IHIttlonic t^ThgQonie acid 
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Aft9jr i6 hours of ooaploto vitreous liumour^aacofbic 
acid rtaetion in tho eoneentsatioii raiiQO i«0»StO tuna per 
litre the developed turbid portion vme eoiieoted and ana-
lysed for total proteins with the help of t&mf*^ faethod* 
The total proteins present in the vitreous humour as »ell 
as in the preolpitates and supemstants obtained* are listed 
in Table 11* It a»y be seen that by increasing the eoneen* 
trations of asoorbie acid the proteins in the preeipitate 
inoreased ex€<n»t at d«0 m per litre of asoorbio aeid. 
Kowevert the residual proteins appeared in the supernatant 
and no loss or fain appeared due to the acid preoipitation 
of the vitteoui huoKiur proteins* 
C^ly a Mm reports are available on the asooi^io 
acid induoed depolyiserisation of h^luronie aeid^^^^* 
Three ni^ ohaniSBis have been suggested for such depolymerisa-
tion with the eonelusions that the bonds «^ich were cleaved 
by the aseorbie acid are tl^se of glyoosidio» ^-^lucuroni* 
die and p^glyoosaoinidie of hyaluronio acid and the peptide 
bonds preset in the protein molecules* Consetsuently* in 
the i^resent vitreous huiaour «* ascorbic aeid system aioilar 
isochanisia of depolys^riiation aay also be proposed* 
Therefore* in the present study the first poasibility 
of depolymeriring oieehsnisss arises tsrhen the free radicals 
are produced during the course of autoxidation of ascorbic 
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aeid* Tim partieipatioii ef ^m® radieajl$ in the degsada* 
tioit of hyalttinmic &tM id contiettnt wittt if^iation t@ 
radiation «ff®ct« ov liith the {lartieipation ei moieeuiav 
25 
oxyf9fi • tMm fte® radieaia toay attacl^  th® mronic aeid 
itfiita (laihicli ar@ pxone l» theaa tadicais) in tha tiyaiuroiiic 
aeid s^iaetii« roaulting in the claava^e of Qiiietifonidio 
The aecomS pG8$il>ility of th© depoiynieTisifig tseeha* 
Rii® laay be aaaoeiatad with the eataiytie ov tynergeatic 
action of HgO^ * pfoduoed during the autoxidation of ascor* 
hie eeidi along mi%h aecoxbie aeid and dehydroateotbic aeid. 
The fotsmtion of ii^ G^  euggeata that the petoxide ai^ht he 
the stediator of depoiyiseriiation* The H20t| isay attade the 
polyeaeeharide Bsolecuie* thus aecounting for depoiyoerisa* 
tion of hyaluronic aeid* Thia eheise that the rate of de« 
poiyoerixation ie a funetion of autoxidation of aacorbie 
aeid* i t ssaa auggeeted that the linfcagoe reeponaible for 
^ e ffioieettlar orsanixation of hyaltirenie aeid are eeneitive 
to reditetion i^ieh are brolEen by aeeorbie aeid dtiring the 
procese of dtepolyiaerixation^ Hence the giyeoaidie bor»le of 
hyaiurenie aeid oay be cleaved* 
The third poeeibiiity of degrading oeehaniefa isay be 
aeaociated isith the a-*diieeto-'gulonie aeid and ite degraded 
produete along sdth catalytic action of ^2^2* ishich ia 
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@fippo@ed to bQ %im imjot reaetimi in #iieitifi0 ^poiyi&eiriza-
tion. Thus th© ©stent of <i@gt@datioii is a funetieii of eon-
e^tsatlon of oQeosfoio acid rolativo to that of hvaiuiroitlc 
acid , I t mstQ suggeetod tlmt tho roaotion of tiysiufotiie 
8eid*aQeof^iii aeid involvod eottain rodueililo liniafos poesi* 
l)iy in tht piotQifi @«»l.@cul@e • Thotof oxo* tti® peptide 
kionds in the p»otoin@ itay bo oioavod duo to i^toli amino 
m 
aoide dfo jroioaaod* 
Con«li;dif^ ^ o {^ehanisis of %hQ toaotioiif tHe ateoi^ 
bie acid w&@ fimt oxidised to doliydi?oa@eotbio aeidt ttion 
to diketOQulonio acid «bi6h yltiemteiy destade i t s psodyeta» 
with the iredyotiofi of hyaiitronio aoid leading to depoiyemri-
satioA, Thie reaotiott mf$ theirefote, be teciaed aa pti^» 
tive*>ged«etivo depeiyi^tigatien^ Sinoe l^e teaotion ie non« 
©nsyoatiOf i t eon be coiled mf^^nzfrntit onidatiye^geductiVQ 
OS* 
The ¥iaeoeitiei of vitreotis aoiutione tsith the in-
creased eoncentjatione of aeooi^ic acid in the concentra-
tion mnq% 3.a*i«a^ pm iitse reached a conatant value. 
Thie auggeate that the cosplete degieadation of aenaitive 
or reducible iifti^foa «^a effective at 3,C3^ 4 mt^ litre of 
aaco^ic acid and at &t after which the vtacoaity contribu-
tion 1^6 aolely due to that of water* 
The specific conductances of vitreous humour-lactic acid 
3 ^ I) 
t^e acid @yet6@@ memm®4 m fttnetlon® of t^apemture and 
eom^enttation ot® lidtod in Tablet l.2-»I4, 2t has been 
ol»9dfv@d that ttt@ initial eone^tvatiens of ^@8e aeids 
frosi 0«©»l«aar4 ptr iitir® of iaetit ai^ 0«4*0*di^ per iitr© 
of aeeozbio aeide ©ete ineffective fox the produetien of 
ionic 8pecie@ in the eoititiont tsshiie in the laiddie eoneen«» 
tratione {i«@* fmm i*2*2«0EQ?Vi) «f iactic and (0«3-i«6tQ£|/i} 
of a8coiHs>ic eeid a gxaduai ineieeee in the epecif ie condue-^ 
tivity mte ^eetved vM^h fnifht be dtie to the elim rate 
dieaociation of ei^ex hyaiufonic acid @oiecui® osr thA 
adding aybstance^ even ttu>ii^ effective depolyiaeriiation 
oceuri^ in theee concentration ranges • #iich ie evident 
f xoa viecoeity c^aeur^a^ta* Thi® may all be due to the 
fact that the oifanic acide behaving as weak eiectroiytea* 
The iaat t ^ concenttatione in the case of aacorbie acid 
showed constant vaiuesa ta^iie that of iactie acid showed 
a mpi4 inereaee in the specific condt^tance in the con^ 
centtation Wiit^^ 4*0*-i2«<%i^ pet litre* These data reveal 
that the effective production of ionic species takes place 
in this concentration r8n@e» @Mle the cosqolete dissoeie* 
tion takes place in the last t ^ concentrations of ascorbic 
acid* 
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